We herein report a rare case of pulmonary mucosa-associated lymphoid tissue (p-MALT) lymphoma with multiple cystic lesions. A previously healthy 58-year-old Japanese woman visited our hospital for an evaluation of abnormal chest computed tomography (CT) findings. Chest CT revealed multiple cystic lesions in both lungs, and she was diagnosed as having p-MALT lymphoma based on the pathological findings. The patient had no underlying autoimmune diseases. She has not received any chemotherapy and has been stable for two years. This case suggests that, although rare, the possibility of p-MALT lymphoma should be considered in patients with multiple cystic lung diseases.
Introduction
Primary pulmonary mucosa-associated lymphoid tissue (p-MALT) lymphoma is a low-grade B cell lymphoma that was first described in 1983 by Isaacson and Wright (1) . P-MALT lymphoma accounts for only 0.5-1.0% of malignant lung tumors and less than 1.0% of all malignant lymphomas. However, it constitutes approximately 90% of all primary pulmonary lymphomas (2) .
The symptoms of p-MALT lymphoma include coughing, mild dyspnea, chest pain and occasionally hemoptysis; however, all symptoms are nonspecific, and nearly half of patients are asymptomatic. Therefore, it is difficult to diagnose the disease based only symptoms (3) .
P-MALT lymphoma presents with various findings on chest computed tomography (CT), ranging from typical single or multiple nodules or areas of consolidation to rare findings, such as pulmonary cysts (4, 5) . CT findings of multiple thin-walled cysts are often observed in patients with lymphocytic interstitial pneumonia (LIP) or follicular bronchiolitis (FB) and are useful in distinguishing p-MALT lymphoma (6) . We herein report a rare case of p-MALT lymphoma with multiple cystic lesions and present a review of the literature.
Case Report
A 58-year-old Japanese woman initially visited a local hospital for an evaluation of an abnormal chest X-ray film in December 2009. No abnormal findings were observed on the chest X-rays findings at that time; however, chest CT revealed multiple cystic lesions in both lungs. Therefore, the patient was referred to our hospital in February 2010. She had been healthy with no sicca symptoms, such as dry eyes or dry mouth. She had not undergone a chest X-ray for 10 years. She was a never-smoker, had no drinking history or inhalation history of any toxic materials and had never taken any drugs. She was an office worker with a history of normal parturition. She did not have any relevant family history or allergic diseases.
The patient's height was 165.1 cm and her body weight was 64.0 kg on admission. Her vital sign were as follows: body temperature, 36.8 ; heart rate, 72 beats/min; blood pressure, 116/61 mmHg. Her oxygen saturation was 97% on room air and her respiratory sounds were clear on auscultation. The laboratory findings obtained on admission (Table 1) included a complete blood count and biochemistry. An elevation of the serum rheumatoid factor and antinuclear and anti-SS-A antibody levels was observed, while the serum anti-SS-B antibody level was normal. A pulmonary function test showed mild obstructive impairment; however, the vital capacity and diffusing capacity were normal. Both the Schirmer and Rose-Bengal tests were negative.
The chest X-rays obtained on admission (Fig. 1A ) did not show any obvious abnormal findings. Chest CT performed on admission (Fig. 1B-E ) revealed diffuse multiple thinwalled cysts and small ill-defined nodules (black arrows) in the bilateral lungs. Fluorodeoxyglucose-positron emission tomography did not demonstrate a high uptake level of the standard uptake value.
Flexible bronchoscopy disclosed no abnormal findings in the trachea or bronchi, and bronchoalveolar lavage fluid (BALF) was obtained from the right B 5 . The total cell count was slightly increased in number (2.84×10 5 /mL; macrophages: 81.0%, lymphocytes: 19.0%, eosinophils: 0.0%, CD4/CD8: 0.9). The increased lymphocytes were morphologically normal. The histopathology of the specimens obtained with a transbronchial lung biopsy (TBLB) showed no specific findings. Therefore, lung biopsy specimens of the right S 2 and S 8 were obtained via video-assisted thoracoscopic surgery (VATS). The histopathology of the specimens (Fig. 2) revealed infiltration of small-and middlesized lymphocytes, follicular colonization and the presence of lymphoepithelial lesions with a large amount of proliferation of lymphocytes around the bronchovascular bundles and bronchioles. The lymphocytes were immunohistochemically positive for CD20 and CD138 and negative for CD3 and exhibited a monoclonal expression of λ-chain. These findings were consistent with a diagnosis of mucosa-associated lymphoid tissue (MALT) lymphoma. MALT lymphoma translocation gene 1 (MALT1) gene rearrangement was negative in both the BALF cells and tissue specimens obtained via VATS. There was a lack of evidence of extrapulmonary involvement for three months after diagnosis, and the patient was diagnosed with primary p-MALT lymphoma. She has not received any chemotherapy, and her clinical symptoms and radiologic findings have been stable for two years.
Discussion
In the present case, we initially suspected the possibility of LIP and/or FB based on the CT findings observed at the time of admission. In cases of multiple thin-walled cysts, a diagnosis of p-MALT lymphoma should be considered not only in patients with autoimmune diseases, including Sjögren's syndrome, but also in patients with no prior medical history.
P-MALT lymphoma presents with various findings on chest CT. Bae et al. (5) showed that the chest CT findings of p-MALT lymphoma consist of single nodular or consolidative patterns (33%), multiple nodules or areas of consolidation (43%), bronchiectasis and bronchiolitis (14%) and diffuse interstitial lung disease (10%). In addition, Ahmed et al. (4) reported CT findings of solitary or multiple nodules (55%), masses and/or airspace consolidation (18%), patchy airspace and/or interstitial infiltrates (23%), peribronchial thickening (9%), hilar or mediastinal lymphadenopathy (5%) and pleural effusion (9%). In these reports, the authors demonstrated that single or multiple nodules or areas of consolidation are the major patterns observed in patients with p-MALT lymphoma. We found only eight cases of p-MALT lymphoma with cystic lesions on chest CT, as summarized in Table 2 (5, 7-11). On the other hand, the major CT find- ings of LIP are characterized by the presence of groundglass attenuation, poorly defined centrilobular nodules, subpleural small nodules, thickening of the bronchovascular bundles, interlobular septal thickening and the presence of cystic airspace (12, 13) . The typical CT findings of FB are characterized by centrilobular or peribronchial nodules measuring 3-12 mm in diameter (14) . Therefore, we also suspected that the pulmonary findings in this case could possibly be due to LIP and/or FB based on the presence of multiple pulmonary cysts, ground-glass attenuation and small nodules. Collectively, CT findings of multiple thinwalled cysts are common in patients with LIP and/or FB and rare in those with p-MALT lymphoma (6) . It has been reported that chronic inflammation and autoimmune disorders, such as Sjögren's syndrome and rheumatoid arthritis, are risk factors for MALT lymphoma (15) . As shown in Table 2 , four of the eight cases of p-MALT lymphoma with cystic lesions were complicated by autoimmune disorders, and three of the four patients had Sjögren's syndrome. These reports suggest that Sjögren's syndrome should be considered as an underlying disease in patients with p-MALT lymphoma with multiple cystic lesions. In the present case, elevation of the levels of serum RF and antinuclear and anti-SS-A antibodies was noted; however, no subjective symptoms, including decreased levels of saliva or lacrimal gland secretion, were observed. Therefore, the present case did not fulfill the diagnostic criteria for Sjögren's syndrome (16) . P-MALT lymphoma is difficult to diagnose using small tissue samples obtained via TBLB or CT scan-guided lung biopsies, particularly in patients with atypical CT findings. Therefore, many patients are diagnosed based on the results of surgical biopsies (4, 5) . We previously reported that detecting MALT1 gene rearrangement in BALF cells is useful for diagnosing p-MALT lymphoma (17, 18) . In this case, there were no MALT1 gene rearrangement-positive cells in the BALF or lung tissue samples obtained using VATS. Okabe et al. reported that positivity for MALT1 gene rearrangement in patients with MALT lymphoma is pathologically more "typical" (19) . There are no reports showing a relationship between CT findings and MALT1 gene rearrangement; however, all of our previously reported MALT1 gene rearrangement-positive cases involved the typical CT findings of p-MALT lymphoma (18) . Accordingly, patients who are negative for MALT1 gene rearrangement may present with atypical CT findings, although more cases should be accumulated to confirm this speculation.
In conclusion, we herein reported a case of p-MALT lymphoma with multiple thin-walled cysts. This case suggests that, although rare, the possibility of p-MALT lymphoma should therefore be considered in patients presenting with multiple cystic lung diseases.
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